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ABOUT EaP GREEN PROGRAMME

The "Greening Economies in the European Union's Eastern Partnership Countries" (EaP GREEN) programme
assists six countries of the European Union Eastern Neighbourhood in progressing faster towards a green
economy. Decoupling economic growth from environmental degradation should result in higher productivity and
competitiveness, better natural capital management, enhanced environmental quality of life and achieved
sustainability in the economy.

EaP GREEN is financially supported by European Commission and jointly implemented by four international
organizations OECD, UNEP, UNECE, and UNIDO. Additional support is provided by other countries, including
Austria, Norway, Switzerland, and the Netherlands.

EaP GREEN responds to commitments made by countries, the European Union and other partners in major
international forums including the Rio+20 Earth Summit.

ABOUT RESOURCE EFFICIENT AND CLEANER PRODUCTION (RECP)

Global concept UNIDO and UNEP “Resource efficient and cleaner production” provides comprehensive,
strategic and consistent basis for strengthening and widespreading continuous implementation of preventive
environmental strategy to processes, products and services to increase efficiency and reduce risks for humans and
the environment.

The Primer is designed for the awareness raising of small and medium-sized enterprises in Ukraine about the
principles and practices of RECP implementation. Terminology used in the Primer is adapted into Ukrainian for
defining the objectives, problems, steps and advantages of RECP.
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INTRODUC'[IQN

READ THIS PRIMER AND MAKE YOUR BUSINESS BETTER

Small and medium-sized enterprises are one of the leading sectors in the market economy.
Recently the number of such enterprises in Ukraine has increased. According to Ukrainian State
Committee of Statistics, in 2014 they comprised 99 % from total amount of the enterprises. Small and
medium-sized business provides approximately 15 % of Gross Domestic Product in Ukraine. Among all
SMEs, more than a half is concerned with trade and public catering, approximately 14 % are industrial
output producers, and 10 % are representatives of construction industry. Manufacturing activity of SMEs
is mainly concentrated in such sectors of industry as food, chemical, textile, machine-building sectors,
construction materials production sector etc.

Any industrial enterprise has a negative impact on the environment and as a result has economic
loss. Although single SME’s environmental impact can be insignificant, the total pollution, including
emissions into the atmosphere, waste water and waste generation, is quite significant and needs urgent
actions for its minimization.

BETTER ENVIRONMENTAL INDICATORS OF THE ENTERPRISE —
ARE ITS COMPETITIVE ADVANTAGES.

One of the mechanisms of SMEs’ negative environmental impact minimization is using such a
managerial approach at the enterprises that will allow increasing efficiency of resources consumption
and pollution reduction without the decreasing of the income, or even with its increasing. Better
environmental indicators of the enterprise are its competitive advantages.

Resource Efficient and Cleaner Production (RECP) Concept is a complex
consecutive preventive environmental strategy used in the industrial processes for
increasing economic efficiency of the enterprise, decreasing of production risks for
the personnel, and decreasing of environmental exposure.

At the enterprises RECP implies reduction of raw materials, water and energy consumption,
diversion of toxic materials usage, as well as decreasing of the volume and toxicity of all waste and
emissions. Due to its universal principles RECP is comprehensive and accessible, having no strict
limitations for its implementation at SMEs of all industrial sectors.

This Primer reveals the contents, notions and main principles of the RECP. Also it highlights key
stages of implementation in production activities and shows the examples of best practices of RECP
implementation at the enterprises. The objective of this primer is presenting the RECP benefits and
opportunities for stimulation of its implementation among SMEs in Ukraine and increasing of production
efficiency and companies’ competitiveness.
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RECP IS SEARCHING THE WAYS TO SUSTAINABLE PRODUCTION AND
CONSUMPTION

With the development of industry and appreciable impacts from environmental pollution, the
human attitude to the nature was gradually changing. Searching the ways of solving topical problems
and receiving positive effect in the direction of sustainable production and consumption was made
continuously.

In the evolution of approaches to environmental management and environmental protection, the
following stages could be defined:
| stage: The problem of natural resource depletion and pollution was solved by replacing the source
of the same resource and dispersion (building of high flue pipes for extraction of burning products into
the atmosphere and waste disposal into the large rivers and seas, far away from the coastline).
Il stage: The activity was aimed at protection of natural resources (forests, rivers, lakes, and land
resources) and controlling the amount of waste disposal by means of using cleansing equipment, so-
called “end-of-pipe” technology.
lll stage: Recovering of natural resources and recycling (waste reuse as a raw material).
IV stage: Increasing production efficiency, decreasing of volumes of natural resources consumption
and prevention of waste and emissions generation.

EVOLUTION OF APPROACHES TO ENVIRONMENTAL MANAGEMENT

replace

protect

recover

reduce

SaDIN0sald

What stage of
evolution does your

enterprise have?

prevent

recycle

juaLuuodIALR

control

pollution
disperse

The combination of approaches of the last phase formed the RECP concept that offers a method
of finding a balance between environmental impact and economic stability of the company.

RECP ALLOWS FINDING A BALANCE BETWEEN ENVIRONMENTAL
IMPACT AND ECONOMIC STABILITY OF THE ENTERPRISE.




Most industrial enterprises of Ukraine have outdated equipment and facilities and use outdated
technologies, when their capacity implies huge volumes of production that cannot be realized in
today’s market conditions. Usage of such technologies causes overconsumption of raw materials,
fuel, energy resources that increases the cost of product and increases environmental exposure.

A NEW LEVEL OF RESOURCE EFFICIENCY
AND COMPETITIVENESS.

Is your enterprise
efficient?

RECP implementation at the
enterprise  allows  observing the
situation, potential and ways of saving
due to efficient resources consumption
and decreasing of product cost, as
well as reduction the amount of waste P
generation and emissions into the —
atmosphere, increasing the resource emissions B
efficiency and competitiveness. T T T

Combining environmental
efficiency of  production  with

economic growth of the enterprise is ~ material |19go, B A A IE — Products

the main idea of resource efficient energy ...i... —-_70...80% frC_om
and cleaner production (RECP). water l i l l input material
toxic heat wastes water
wastes losses losses
WHAT BENEFITS WILL YOUR BUSINESS GET BY IMPLEMENTING
THE RECP?

1. COST SAVING

2. PRODUCT INCREASE

3. PRODUCT QUALITY

4. ORGANIZATIONAL
EFFICIENCY

5. LICENSE-TO-OPERATE

More detailed information about all the benefits you will find next.



COST SAVING

RECP provides the set of steps aimed at saving materials, energy and water that immediately influences
the cost for the unit of production and environmental compliance, which in turn promotes decreasing of

costs for waste disposal and pollution fine.

Cost saving is accumulation or saving of monetary resources by means of more
efficient energy consumption, rational materials and water consumption and reduction of

wastes and emissions generation.

Do you have savings due to efficient energy and materials consumption?

BEST PRACTICES:
Due to the RECP measures enterprise located in Kyiv
and specialized in production of construction materials
with production capacity is 58 000 m3/year, managed
to have savings that are reflected in the table
"Economic benefits™:
MEASURES
Maintenance Implementation of automatic system for Maintenance
and good commercial accounting of power and Usage of heat generators
housekeeping consumption, replacement of
of pipeline installation of frequency controllers, equipment for
(low-cost implementation of reactive power cement
measures) compensation system transportation
ECONOMIC BENEFITS
Measures Investments Savings Savings
[€] [Elyear] per year
O 500 550 1 200 m3 of water
740 MWh +
65 000 62 800 1 005Mvarh
of reactive power
ﬁ 74 000 102 700 1 730 t of cement
il 460 000 m3
() 46 000 153 000 of gas
SAVINGS: 319 050 €/year




PRODUCT INCREASE

Productivity can be considered as a general indicator of resource efficiency. Product increase
can be achieved through effective management of production process, which can reduce prime
costs, energy consumption, water consumption and using materials at the enterprise.

Product Increase is reduction of specific resource consumption indicator for
manufacturing of one product unit.

BEST PRACTICES:

Company, located in Kiev, produces and
sells a wide range of reinforced concrete
products, ready-mix concrete and
solutions for industrial and individual
building.

Increasing of productivity is achieved by
application of RECP methods and can be
shown in the following directions:

PRODUCTIVITY GROWTH (in % per year)

ENERGY WATER MATERIALS

+62 % +19 % +7 %




PRODUCT QUALITY

Selection of sources of raw materials, more efficient use of materials and replacement of toxic
components improve the quality of the products and can increase demand and expand the
market. Moreover, high-quality products can reduce the environmental exposure, because it
has a longer life cycle and service period.

Product quality is a range of technical and ecological features of ready-made product,
which specify its ability to meet consumer’s needs.

Do you want to increase
the quality of your
products?

BEST PRACTICES:

The enterprise is located in Kharkiv and
is producing mineral-wool slabs of
nonorganic fibrous materials got from
silicate melt of basalt rock. With
implementation RECP methods, the
company managed to increase product
quality.

Thus, the analysis of technical process of
the enterprise revealed the low level of
production possibilities regarding product
range. This perspective is related to the
characteristics of the polymerization
chamber. It was suggested that the
modernization or replacement of
polymerization chamber that led to the
expansion of product range by
manufacturing the final product with
different characteristics, can solve
marketing problems, especially in the
complex and public procurement and
increase overall profits by 5-6%.




ORGANIZATIONAL
EFFICIENCY

According to the concept of RECP, organizational efficiency is the providing guidelines and
motivation of company employees to continuous improvement and increasing production
efficiency.

In order to receive better results and generate efficient ideas team work and interest of workers
of all levels are needed.

Among the means for personnel motivation rising could be:

acceptance by the management of new thoughts and ideas;
system of bonuses;

awareness about environment protection necessity;
providing advanced training;

creating sound working conditions.

b

Organizational efficiency is an ability of the enterprise to exist and reach defined
goals with the most profitable correlation of results and expenditures.

What measures does your company use to increase the

level of organizational efficiency?

How would vyou rate your company’s
performance in regard tc management of
each of the following:

o

Resource use

BEST PRACTICES:

Use of raw materials +

Use of energy +

Use of water +

Periodical questioning of the

Use of chemicals +

Environmental impact

Disposal of waste

Discharge of air emissions

+

Discharge of waste water

Control over toxic substances

Odour

Noise

Company performance

Management commitment,

including
environmental policy

Production efficiency, including level of
technology

Employee motivation, including

environmental awareness

Workplace conditions

Working procedures

Legal compliance; business and social responsibility

Compliance with applicable environmental
legislation

Corrective actions imposed by authorities
{environmental permits)

Feedback from community

Feedback from clients and suppliers

company employees about
situation assessment by the
workers of different levels
gives the opportunity to define
the problems and start
searching the corresponding
decisions.




LICENSE-TO-OPERATE

Public relations and market position is an integral component for the effective functioning of
the enterprise. Meeting the needs of the consumers, social responsibility and compliance with
legislative regulations build a firm foundation for creating positive image of the enterprise on
national and international levels, state support, extension of product markets and product

competitiveness, increasing of consumer confidence.

License-to-operate is acceptance or support of the company’s activity by the society,
market, state, neighbor enterprises, which implies taking care of product quality and

well-being of people.

How does your enterprise
increase the level of social

creditability?

BEST PRACTICES:

Enterprise producing sunflower oil has declared reduction of the impact on the
environment and human health, improved product characteristics and confirmed it with the
international environmental certificate. Labelling the products that had environmental
certification according to the standard of ISO 14024 is recognized in 60 countries
worldwide, including EU and the USA. These products correspond to high quality
standards, which is key to the consumer confidence.
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Production of any product is not waste-free and, in one or @ C
another way, causes damage to the environment. Waste and — 8
emissions generation cannot be avoided even using the most  — R EC P

up-to-date technological processes. st
The actual problems for the enterprises are quality of 2 L_J
materials, water and heat loss, excessive energy, excessive ()
generation of waste and sewage, lack of control of emissions *{:,
into the atmosphere. Complex solving of current issues by ‘7/7003& -&’)
means of implementation of RECP provides the maximum

benefit for the environment and business.

SOLVING PRODUCTION ISSUES BY IMPLEMENTATION OF RECP
PROVIDES THE MAXIMUM BENEFIT FOR ENVIRONMENT AND
BUSINESS

RECP identifies the following six areas of issue solving:

1. SELECTION AND EFFICIENT
USE OF MATERIALS

2. SUPPLY SOURCES AND EFFICIENT WATER
CONSUMPTION

What issues are relevant to

. EFFICIENT ENERGY CONSUMPTION your enterprise?

4. REDUCTION AND SAFE WASTE DISPOSAL

5. REDUCTION AND TREATMENT
OF WASTE WATER

6. REDUCTION AND CONTROL
OF AIR EMISSIONS

S ET s EEC =

More detailed information about motivation and typical decisions each of the issues you can
find next.
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SELECTION AND EFFICIENT
USE OF MATERIALS

WHAT PROBLEMS WITH MATERIALS AT THE ENTERPRISES EXIST?

The quality and cost of raw materials used by the enterprises
is decisive in the selection of the supply source.

In particular, the enterprise faces challenges of resources
depletion, their territorial availability and logistics, environmental
pollution as a result of their extraction.

Moreover, you must consider the complexity and power
consumption of the primary materials processing, the possibilities of
raw materials reusing, which play a significant role in the
manufacturing of high-quality and economically attractive products.

Efficient usage of raw material with minimum waste
generation leads to product increase. o ’

Does your enterprise use

secondary raw materials?

HOW CAN THE EFFICIENCY OF MATERIAL USAGE BE INCREASED?

Consideration of all above-mentioned factors will allow improving the productivity and
environmental image of the enterprise by means of:
=» optimal selection and change the raw materials with recyclable by-products from other
industrial sectors;

=* improving of logistics that will reduce air pollutions by cars;

=» selection of materials that do not need any additional treatment and recycling will allow
saving of energy and human resources;
=3 increasing product quality.

WHAT ARE THE TYPICAL SOLUTIONS THAT RECP OFFERS?

For efficient consumption and selection of materials the following can be done:

= well-organized input materials accounting and quality control at all stages of its usage;
=» changing of raw material components for alternative and less toxic ones that will provide
saving or improving the quality of ready-made product;

- using of wastes from other production as a raw material.

11



BEST PRACTICES:
Object:

Paperboard plant with production capacity
approximately 70 min m?/year is located in Ukrainka
town.

During the year the company processes over
160 min m? of cardboard, 116 min m? of paper, 780 t
of starch, 70 t of flexography dye and 30 t of glue.

Huge volume of waste paper and overconsumption of gas
and electricity, as well as overconsumption of dye and glue
in the production process.

* by means of changing more expensive corn starch
for potato starch, the amount of additives was reduce
by 3 t;

» usage of additional aniloxes and laying equipment
allowed reducing dye losses by 20 %;

* usage of modified additives led to reduction of glue
consumption by 20 %.

Economic benefits:

Investments Savings

~ [€] [€/year]
E 150 500 485 300

Result:

MATERIAL SAVINGS (PAPER, GLUE, DYE,
ADDITIVES) ARE

o'0
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SOURCING AND EFFICIENT
USE OF WATER

WHAT ISSUES WITH WATER REQUIRES AN URGENT SOLUTION?

Water is used by the enterprise as raw material, as heat-transfer
agent for heating system, for washing equipment and vehicles, for
sanitary and household needs etc. Quite often the enterprise
management consider this resource as inexhaustible and cheap one.
Thus, such approach is wrong. Availability and quality of water, both
technological and drinking, is worsening all the time and its tariffs are
raising. The enterprises that are operating for more than 30 years have
outdated pipeline systems, breaks in which cause significant water
losses.

The situation with water resources in Ukraine is almost critical}
because pollution of groundwater and surface water increases. The
question of necessity in water saving, river and lakes protection is quite
topical nowadays.

WHAT MOTIVATES THE ENTERPRISE TO SAVE WATER?

Saving water consumption and maintenance of water systems in

proper conditions will allow the enterprise:

=3 cutting the losses;

= defining the opportunities of water recycling, which will positively
affect economic aspect of the enterprise;

=3 decreasing the price for water consumption and waste water
disposal etc.

What quantity of water does

your enterprise consume?

WHAT ARE THE TYPICAL SOLUTIONS THAT RECP OFFERS?

Measures that will promote efficient water consumption are:

installation of meters at each production stage;

keeping of pipelines and sanitary equipment in appropriate
conditions;

providing of instructing trainings for the personnel about saving
water consumption;

installation of automotive water clippers;

implementation systems of automotive equipment cleaning;
installation of water recirculation system;

implementation the arrangement of rainwater collectors.

Yl 4 Y
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BEST PRACTICES:
Object:

Campus of the largest university

in Kyiv, Ukraine.

Totally, the wuniversity has 21 265 studensts, 851
postgraduate students, 33 doctor's degree applicants and
7 638 employees.

Overconsumption of water, unsatisfactory conditions of
pipelines and sanitary equipment.

maintenance / replacement of pipelines;

meters installation;

installation of pressure regulators at general input
pipelines and their arrangement;

organizational / educational measures about water
consumption for increasing environmental culture of
students.

Economic benefits:

Investments Savings
‘ (€] [€/year]
& 83 920 35344
Result:
WATER SAVINGS ARE

151 936 m3/yea

14




SELECTION AND EFFICIENT
USE OF ENERGY

WHAT PROBLEMS WITH ENERGY CONSUMPTION
ARE TYPICAL FOR THE ENTERPRISES?

Typically, expenditures on energy sources for the enterprise are
an essential part of production costs. The main energy resources are
natural gas, fuel (diesel and petrol), fossil fuels (coal, coke) and
electricity. Among alternative energy sources there are solar, wind and
hydropower, bioenergy (brackets, pellets, and biogas) and others.

Considering rising prices for fuel and electricity in Ukraine, th
issue of energy efficiency is becoming more urgent and important
especially for SMEs.

Outdated equipment with excess capacity, compressed air
leakages through broken pipelines, default heat insulation of pipelines
and production buildings lead to huge overconsumption of energy
resources.

At the same time, modernization and replacement of equipment
for modern and energy efficient one always needs huge investments that
it not acceptable and available for all the enterprises.

Therefore, minimization of heat and energy losses can be
achieved by effective energy management and usage of alternative
energy sources.

Is your equipment energy
efficient?

WHAT EFFECT DOES ECONOMIC ENERGY
CONSUMPTION GIVES?

Measures on reduction of energy consumption usually provid
the biggest economic effect, especially:
= reduction of the cost for energy resources;
=» reduction of the amount of CO, emissions and othejg
greenhouse gases;
= reduction of the level of energy dependence, etc.

WHAT ARE THE TYPICAL SOLUTIONS THAT RECP OFFERS?

The range of technical decisions that allow saving of energy resources
is quite wide:
=3 installation sensors for lighting;
=3 installation of automotive production systems;
installation meters of energy and heat;
=3 buildings and equipment thermal modernization;
=% Changing of working mode,;
= using alternative types of fuels;
= partial or full replacement of technical equipment line for modern and
energy saving one.

15



BEST PRACTICES:
Object:

The enterprise manufacturers gas-cutting equipment
and is located in Vinnytsia.

The company produces boilers, gas and gas-welding
equipment for machine building and metal processing
industries. Total amount of metal production is 140 t per
year.

Scarce electricity control at the production areas,
overconsumption of natural gas, obsolete and
energy intensive technological equipment.

* installation of automatic system for commercial
accounting of power consumption;

* installation of solid fuel boiler of own production;

* replacement of natural gas to pellets;

* modernization of technological line with installation
of energy saving gas-cutting equipment.

Economic benefits:

Investments Savings

(€] [€/year]
“
B 169 500 59 600

Result:

ELECTRICITY SAVINGS ARE

1 185 MWh/year_D

16



REDUCTION AND SAFE
WASTE DISPOSAL

WHAT PROBLEMS AS A RESULT OF WASTE
GENERATION OCCUR?

Industrial waste comprise up to 94% of the total waste generated
by the enterprises in Ukraine, 0.3% of which are dangerous waste. The
main part of waste comes from mining industry. Among the enterprises
of processing industry the largest volumes of waste generated and
accumulated are from metallurgical, chemical and food industries. The
problem of waste is one of the most topical questions of environmental
security and sustainable development.

The excessive waste generation also leads to economic losses
at the enterprises, as waste is a lost resource for the enterprise,
because it is the result of processing of input raw materials.

p

What is the real cost of waste

at your enterprise?

WHAT DOES THE ENTERPRISE RECEIVE FROM THE REDUCTION AND
RECYCLING OF WASTE?

Efficient and save waste management in production process will allow the enterprise:
=3 reducing the cost for its storage, transportation and utilization;

=) increasing enterprise’s productivity;

= reduction of the product cost etc.

WHAT ARE THE TYPICAL SOLUTIONS THAT RECP OFFERS?

RECP suggests the following steps for improvement of environmental situation at your
enterprise:
=3 Iimplementing recycling of waste generated from production of ready-made product;
= preliminary waste sorting, and production of useful and economic attractive product
from waste remains;
=% installation of waste recycling equipment.

17



BEST PRACTICES:
Object:

Cloth factory, located in Bohuslav.

The factory produces wool and semi-wool fabrics,

some clothes and uniform.

Annually the company produces 700 000 m? of woollen
fabrics by consuming 411 t of materials.

Accumulation of waste dust from cloth production.

* dust from cloth production (approximately 30 t/year) is
dehydrogenated remains of plants organics and can be
used as a fuel for heat generation burnt in the boiler at
the enterprise.

Economic benefits:

Investments Savings
(€] [€/year]
0 2584

Result:

WASTE REDUCTION BY

18



REDUCTION AND
TREATMENT OF WASTE
WATER

WHAT PROBLEMS WITH WASTE WATER AT ENTERPRISE EXIST?

The effect of using huge amount of water resources for production needs

by industrial enterprises is generation of three kinds of waste water, such

as household, surface and industrial waste water. =1
The main sources of surface water contamination is disposal of
household and industrial waste water that content hazardous
substances, surface flow from enterprise territories, as well as soil
erosion from surface runoff territory (surface sewage flow).

According to the results of summarizing data on state audit of wate

consumption, approximately 8 000 min m®of waste water are discharge —— O
annually in Ukraine, 60 % of which are from industrial enterprises, 25 % = S

from housing and communal services and 15 % from agricultural

enterprises. Contaminated water comprises 20 % of total amount of

waste water.

Today in Ukraine the payment for waste water disposal by the enterprises is very low, but the
tariffs are rising.

important is awareness about the responsibility for water contamination and real defining of
volume of waste water of definite type, its possible reduction and water treatment.

WHAT IS THE EFFECT OF REDUCTION OF THE
VOLUME AND TREATMENT OF WASTE WATER
FOR THE ENTERPRISE?

Reduction of amount of waste water disposal, as well as decrease
in concentration of hazardous chemicals in waste water, will allow
the enterprise:
reducing the fees for polluted waste water discharge; g
=#* bringing the significant contribution to the improvement of £
general ecological situation in Ukraine; -
=* promoting improvement of health of the society; S : d
=# saving one of the most important natural resources for * o N

future generations. W " A
WHAT ARE THE TYPICAL SOLUTIONS THAT RECP OFFERS? |

Among measures that RECP recommends for reduction the number of waste water there are:

=3 controlling consumption of drinking water for household and industrial needs by means
of well-timed and organizational decisions and removing of leakages;

=* specifying some waste water sewers as household, technological and other ones with
different level of contamination;
replacement of technological processes for reduction of water consumption;
condensate collection and its recuperation in technological process;
arranging of secondary water treatment systems and installation of the reciprocal water
supply systems.

How much waste water does

your company discharge?

19



BEST PRACTICES:
Object:

The enterprise is located in Kyiv and produces
reinforced concrete constructions, slag blocks and
expanded clay concrete blocks.

Defined problems:

Inappropriate conditions of sanitary equipment,
inefficient monitoring of water consumption at the
enterprise.

* monitoring of water consumption for household needs;

* maintaining appropriate conditions of sanitary
equipment.

By means of water management measures (monitoring of

water consumption and maintaining appropriate conditions

of sanitary equipment), the enterprise reduced amount of

waste water by 28 % per year.

Economic benefits:

Investments Savings
[€] [€/year]
5641 4 480

REDUCTION OF WASTE WATER BY

287 m3/yeap

20




REDUCTION AND CONTROL
OF AIR EMISSIONS

WHAT PROBLEMS WITH AIR EMISSIONS ARE
RELEVANT FOR ENTERPRISES?

The main sources of air pollution are industrial enterprises, heat
and power stations and transport. Due to imperfection of
technological processes, gases with different toxic gaseous
components, vapour of organic substances, fine-dyspersated
inclusion and additives come the atmosphere. Greenhouse gases
(GHG) such as water vapour, carbon dioxide, methane, ozone, nitric
oxide and chlorofluorocarbon impose a significantly negative impact.

One of main contamination process for the environment is fuel l
burning in heat and power engineering. While burning of 1 kg of coal
2.3 kg of CO, are emitted, and under the burning of 1 m® of natural
gas 1.9 kg of CO, are emitted.

Electricity consumption also has indirect impact on the amount of CO; emissions into the
atmosphere, as its generation needs fuel burning.

In addition to the negative impact on the air, emissions cause in-plant harmfulness at the
enterprise - the conditions of the working environment, labour and manufacturing processes
that affect the health of workers, leading to illness and reduced labour productivity.

Every enterprise is responsible for hazardous emissions into the atmosphere during
production process. The government have to stimulate the enterprise to reduce emissions and
control the limits of air emissions by means of paying fine for overstepping the indicator.

WHY IS IT GOOD FOR THE ENTERPRISE TO
CONTROL AND REDUCE AIR EMISSIONS?

Do you know the real amount of

emissions at your enterprise?

Reduction of hazardous substances and GHG emissions will
allow the enterprise:

improving the air condition;

reducing the payment for emissions;

improving the image of the enterprise by increasing
ecological characteristics of production;

decreasing energy resources consumption;
providing health working conditions.

AR TT"

WHAT ARE THE TYPICAL SOLUTIONS THAT RECP OFFERS?

Reduction of the amount of CO;and other substances emissions into the atmosphere can be
gained by means of:

=# reduction of energy consumption;

=* modernization of technological process;

=3 modern gas-cleaning plants;

=¥ energy efficient equipment with less amount of CO, emissions.
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BEST PRACTICES:
Object:

Company is specialized on glass manufacturing,
located in Zaporizhzhia.
Total volume of production is over 47 000 t per year.

Huge heat losses through fettling and extra air coming
to the oven through untighten furnace roof.

Insufficient slam utilization, heat losses with flue
gases and insufficient control over water temperature
and pressure.

Measures:

partial modernization of furnace roof;

drying of charge mixture and products by flue gases;
utilization and reuse of slam;

reduction of amount of products sent for remelting;
usage of heat from flue gases will save 24 000 m?3 of
gas, 400 MWh of electricity and reduce greenhouse
gases emissions by 170 t of CO, per year.
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RECP implementation is possible for every enterprise that is manufacturing or providing
some services, no matter which sector or production capacity it has. RECP methodology may
be applied on regular basis with continuous improvement of received results.

RECP technigues: RECP steps:
Good housekeeping Preparation
Input material change e Initial assessment
Better process control % Detailed assessment
Equipment modification S Feasibility studies
Technology change D W > ) z * Implementation
Onsite reuse & \ 2| : ’
recycling
Production of useful
byproduct , : 3
Product modification  § —~ - / RECP issues:

Efficient use of materials,

Aims of RECP: w ET i water, energy;
Resource efficiency; " Reduction of waste,
Waste minimization; waste water and air
People's well-being emissions

MAIN OBJECTIVES OF RECP ARE:

. Resource efficiency, which characterizes
dependence of amount of resources used in the
production process and amount of produced items
and services, which also implies reaching full usage
of resources of the enterprise

. Waste minimization implies development
and introducing measures and technological
solutions that allow reduction of waste generation
and their wide reuse as raw materials and energy
sources, as well as using of closed cycle technology
and waste-free processes.

. People's well-being as providing for the

population all the necessary material needs and
compliance with economic and social security
requirements (clean environment, better working
conditions etc.)
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STEPS OF RECP IMPLEMENTATION

For successful RECP implementation, there are five consecutive steps:

information and overview of the company;

-> Preparation — first visit to the enterprise for getting basic

= Initial Assessment - assessment of the enterprise,

including defining general state of production activity of the
company and collection information about consumption of energy
sources, materials, water, generation of waste, sewage water and
hazardous substances;

Detailed Assessment — assessment of the enterprise for
defining drawbacks of the technological process and searching for
sources of problems and ways of their solving;
=» Feasibility Studies - studying the possibilities and benefits of implementation of

resource and energy saving measures and increasing indicators of enterprise efficiency,
taking into consideration the technological process, investments, saving and payback
period of proposed options

improvement of resource efficiency.

Implementation — practical realization of operations and technological options for

Consecutive and detailed implementation of each of these steps allows realizing RECP
cycle with continuous improvement for receiving the best results for sustainable and efficient
operation of the enterprise.
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IMPLEMENTATION OF RECP AT THE ENTERPRISE:

data
collecting

and
analysis

KEY TECHNIQUES, THROUGH WHICH THE OBJECTIVES OF RECP ARE
ACHIEVED:

1. GOOD HOUSEKEEPING

2. INPUT MATERIAL
CHANGE

3. BETTER PROCESS
CONTROL

4. EQUIPMENT
MODIFICATION

5. TECHNOLOGY CHANGE

6. ONSITE REUSE &
RECYCLING

7. PRODUCTION OF
USEFUL BYPRODUCT

PRODUCT
8. MODIFICATION

More than 40 enterprises in Ukraine have successful experience of using these techniques.
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GOOD HOUSEKEEPING

Good housekeeping is taking regular measures and actions aimed at providing
household activities of the enterprise, which are concerned to on-going premises
maintenance, keeping of working condition of equipment, and providing of appropriate
working environment for the personnel.

WIDESPREAD DECISIONS

=» Pipelines maintenance;

=3 Systematic maintenance of equipment;

=» Regular inventorying;

= Checking of storage premises;

=» Regular instructing trainings at the working place;
=# Clean and tidy working place of employees.

BEST PRACTICES:

The enterprise, located
in Vinnytsia, and
producing lock and seal
valves, took such good
housekeeping
measures, as automatic
switching off the shower,
installation of sprinkles
and limiter for water
consumption for the
showers, and systems of
double flush in toilet
tanks. Such measures
annually will save for the
enterprise 1 800 m? of
water and approximately
4 000 m® of gas used
previously for water
heating.
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INPUT MATERIAL CHANGE

Input material change is the process of changing input materials and resources with
reusing of other materials or using less hazardous or toxic substances during production
process for reducing the amount of waste generation and improving its environmental
characteristics.

WIDESPREAD DECISIONS

=p USing such input materials, waste of which can be
reused;

=» partial or full change of raw materials with better
technological quality and availability;
using renewable energy sources;

=3 recycling of resources.

BEST PRACTICES:

The example of input
materials changing is at
the enterprise of
cardboard-cellulose
industry sector, located in
the Kyiv region. They
replaced using PVA glue
in the technological
process for hot adhesive
that led to advancement of
conglutination  process,
increasing of strength and
decreasing of the amount
of defected production
and waste.
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BETTER PROCESS CONTROL

Better process control is applying additional operations and measures for better quality
of controlling of the technological indicators at all production stages.

WIDESPREAD DECISIONS

automation of technological process;

installation of controlling and measuring devices at all
production stages;

energy resources audit;

installation of automatic system for commercial
accounting of power consumption.

b ¥

BEST PRACTICES:

As an example o
applying of better process
control technique is the
enterprise producing plastic
devices for medica
purposes, located in
Bilhorod-Dnistrovskyi. They
installed the meters and
introduced distributive audi
at all production stages tha
allows reducing total energy
consumption by
approximately 5 %.
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EQUIPMENT MODIFICATION

Equipment modification is the process of continuous improvement, modernization and
renewal of technological base of the enterprise for getting better levels of production
capacity.

WIDESPREAD DECISIONS

=* automation and mechanization of production process;
=3 adjustment of production line;

replacement of outdated and life-expired equipment;
> complex renewal of equipment pool.

BEST PRACTICES:
The company
producing and

maintaining railway cars
in Kyiv made equipment
modification by means of
replacement of gas-
cutting  devices  for
modern plasma cutting
equipment. This
decisions led to
reduction of energy
resources consumption
(104 000 m?® of gas), as
well as reducing of time
for metal processing and
reducing of the amount
of metal and oxygen
usage (891 t of O,).
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TECHNOLOGY CHANGE

Technology change is replacement of the way of processing and conversion of input
materials (materials, energy, water etc.) at different stages of production process without
worsening of final product quality.

WIDESPREAD DECISIONS

=3 production technology change;
=» automation of technological process;

replacement of the equipment used for technological
process in production.

BEST PRACTICES:

The replacement of gas
burners in ovens with
pellet burners at the
bread-baking plant in
Vinnytsia is an example
of applying of
technology change
principle. Gained
savings will be over
40 000 md/year of gas
for the enterprise with
payback period of 0.7
year.
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ONSITE REUSE AND RECYCLING

Onsite reuse and recycling is applying of technological operations related to changing
of waste features for its on-site utilization or its recycling in the technological process.

WIDESPREAD DECISIONS

=» heat regeneration;
=) water recuperation;
=§ condensate usage;

=# production waste recycling.

BEST PRACTICES:

The company from
machine building sector
(producing component
parts for railway company
“Ukrzaliznytsia”) in
Vinnytsia is a successful
example of the principle of
onsite reuse and
recycling. They extracted
the aluminium out of slam
that is accumulated on
cleansing plants and is
transported for reusing as
coagulating agent.
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USEFUL BYPRODUCTS

Production of useful byproduct is the process of getting byproduct or material out of
remains and waste from main material waste, which is commercially attractive for other

consumers.

WIDESPREAD DECISIONS

=% using production remains as energy resources;

=» commercial usage of production remains;

=» production from production remains for realization.

BEST PRACTICES:

The example of
production of useful
byproducts is usage of
residues at the sugar
factory as a fuel for bio-
gas system. Additional
byproduct during biogas
production at the
enterprise is production
of, organic manure that
is sold to local farmers.




PRODUCT
MODIFICATION

Product modification is partial changes in products that are manufactured, including the
change of external appearance, size, and improvement of product characteristics or

prolonging its lifecycle, improvement utilization ways and reduction of environmental
impact.

WIDESPREAD DECISIONS

=» change in external appearance of ready-made product
for reduction of production waste generation;

= change of packing type and prolonging of its lifespan;

=3 searching for optimal appearance for the product for
realization.

BEST PRACTICES:

The enterprise
producing semi-finished
products, dumplings,
located in  Odessa
region, implemented the
principle  of product
modification by means of
replacement of standard
dough forming matrix for
a compact one. This
option will allow
increasing of amount of
dough parts by 25 %,
reducing electricity
consumption by 56 %,
and reducing production
waste.
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CONCLUSIONS .

v

LET'S TRY
TO USE YOUR RESOURCE EFFICIENCY POTENTIAL!

Application of techniques and practices of RECP will give your company the opportunity to:

increase production efficiency during the crisis in Ukraine;

reduce raw materials and energy resources consumption;

reduce enterprise exposure on the environment;

bring closer to international quality standards for production processes and products;
increase credibility level among society and government;

improve the image of enterprise;

increase the competitiveness at the national and international markets.

A4 X T4

RECP implementation promotes sustainable industrial development in Ukraine.

EFFICIENT PRODUCTION IS YOUR SUSTAINABLE FUTURE!!!
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The primer is using adapted terminology for explanation of the objectives, challenges,
stages and principles of implementation of RECP for the enterprises of Ukraine adding original
terms in English.

Resource Efficient and Cleaner Production (RECP) Concept is a complex
consecutive preventive environmental strategy used in the industrial processes for increasing
economic efficiency of the enterprise, decreasing of production risks for the personnel, and
decreasing of environmental exposure. At the enterprises, RECP implies reduction of raw
materials, water and energy consumption, diversion of toxic materials usage, as well as
decreasing of the volume and toxicity of all waste and emissions.

Benefits of RECP

Cost saving is accumulation or saving of monetary resources by means of more efficient
energy consumption, rational materials and water consumption and reduction of wastes and
emissions generation.

Product Increase is reduction of specific resource consumption indicator for manufacturing
of one product unit.

Product quality is a range of technical and ecological features of ready-made product, which
specify its ability to meet consumer’s needs.

Organizational efficiency is an ability of the enterprise to exist and reach defined goals with
the most profitable correlation of results and expenditures

License-to-operate is acceptance or support of the company’s activity by the society, market,
state, neighbor enterprises, which implies taking care of product quality and well-being of
people.

RECP issues

Selection and efficient use of materials is a process of selection and supply of raw materials
due to its local availability, logistics, quality of raw materials and the environmental pollution
resulting from their extraction.

Sourcing and efficient use of water is providing the enterprise with high-quality water with
minimal expenditures and its productive usage with less amount.

Selection and efficient use of energy is using less energy to provide the appropriate level of
energy supply for technological processes in the production and effective functioning of the
enterprise in general.

Reduction and safe disposal of waste is provision of environmental waste treatment for
reuse for the needs of the enterprise, or purchasing it and implementation of measures to
reduce waste generation.

Reduction and treatment of waste water is activities aimed to reduce consumption and
pollution of the water by the enterprise with the subsequent neutralization of wastewater and
bringing water to its original condition.

Reduction and control of air emissions is reducing the maximum allowable concentration
(MAC) of harmful emissions into the atmosphere and compliance of the technological process
of the enterprise with environmental requirements.
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RECP techniques
Good housekeeping is taking regular measures and actions aimed at providing household

. activities of the enterprise, which are concerned to on-going premises maintenance,

"’ keeping of working condition of equipment, and providing of appropriate working
" environment for the personnel.

Input material change is the process of changing input materials and resources with
reusing of other materials or using less hazardous or toxic substances during production
process for reducing the amount of production waste generation and improving its
environmental characteristics.

Better process control is applying additional operations and measures for better quality of
controlling of the technological indicators at all production stages.

Equipment modification is the process of continuous improvement, modernization and
renewal of technological base of the enterprise for getting better levels of production capacity.
Technology change is replacement of the way of processing and conversion of input
materials (materials, energy, water etc.) at different stages of production process without
worsening of final product quality

Onsite reuse and recycling is applying of technological operations related to changing of
waste features for its on-site utilization or its recycling in the technological process
Production of useful byproduct is the process of getting byproduct or material out of
remains and waste from main material waste, which is commercially attractive for other
consumers.

Product modification is partial changes in products that are manufactured, including the
change of external appearance, size, and improvement of product characteristics or
prolonging its lifecycle, improvement utilization ways and reduction of environmental impact.

Objectives of RECP

Resource efficiency, which characterizes dependence of amount of resources used in the
production process and amount of produced items and services, which also implies reaching
full usage of resources of the enterprise

Waste minimization implies development and introducing measures and technological
solutions that allow reduction of waste generation and their wide reuse as raw materials and
energy sources, as well as using of closed cycle technology and waste-free processes
People's well-being as providing for the population all the necessary material needs and
compliance with economic and social security requirements (clean environment, better working
conditions etc.)

Steps of RECP Implementation

Preparation — first visit to the enterprise for getting basic information and overview of the
company;

Initial Assessment — assessment of the enterprise, including defining general state of
production activity of the company and collection information about consumption of energy
sources, materials, water, generation of waste, sewage water and hazardous substances;
Detailed Assessment — assessment of the enterprise for defining drawbacks of the
technological process and searching for sources of problems and ways of their solving;
Feasibility Studies — studying the possibilities and benefits of implementation of resource and
energy saving measures and increasing indicators of enterprise efficiency, taking into
consideration the technological process, investments, saving and payback period of proposed
options.

Implementation — practical realization of operations and technological options for
improvement of resource efficiency.
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